Structure-activity relationship of retinoids on the differentiation of cultured chick foot skin.
The influence of retinoids (vitamin A and its analogues) on epithelial differentiation was examined in explants of foot skin from chick embryos. In the presence of retinoic acid (10 μM) keratinization and differentiation of scale-like structures, which occurred in tarsometatarsal skin explants, was inhibited and a mucous metaplasia developed. Retinoic acid caused club-shaped feathers in skin explants taken from the anterior surface of the tibia - skin which was determined to differentiate into feathers. In skin explants taken from a breed with feathered feet, the differentiation of tarsometatarsal skin was completely blocked; in tibial skin, club-shaped feathers resulted in response to retinoic acid. These findings indicated that skin of the two origins reacted differently to the retinoid, as was noted in the breed with scaly feet. The structure-activity relationship of 22 retinoids with marked differences in their biological activity was investigated in tarsometatarsal skin explants. Comparing the concentration of various retinoids needed to completely inhibit the differentiation of scale-like structures, retinoids containing tetramethylated indane or tetraline were 100 and 1,000 times more active than retinoic acid. Retinoids with a sulphur-containing end group were also active but less so than the corresponding compound with a carboxylic acid end group. The inactive ethyl, ester analogue, etretinate, was activated in the presence of esterase, indicating that the free carboxylic acid group was important for the activity of retinoids. The retinoid-induced inhibition of keratinization followed by mucous metaplasia in cultured chick embryo skin is a simple and useful model system to test new retinoids which may be helpful in the treatment of dermatological and oncological diseases.